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(un) substituted aminomethyl, etc.; with provisos], useful as agrochem. 
insecticides, miticides, and anthelmintics, are prepd. Re fluxing 
4-MeC6H4S03-Ag with 4 -bromo- 1 , 1 , 2 - t r i f lucre- 1 -but ene in MeCN, the mixt . 
was stirred overnight and then filtered, the residue was taken up with 
EtOAc, and the soln. was refluxed with phtha 1 imide K salt for 24 h to give 
N- ( 3 , 4 , 4 -t rif luoro- 3-butenyl ) phthalimide, which was hydrazine lyzed to give 
3 , 4 , 4 -tri f luoro- 3 -but eny famine . This at 10 0 0 ppm showed 100 -> inhibition 
of Meloidogyne incognita . 

f luoroal kenyl aliph amine prepn pesticide; miticide f luoroal keny 1 aliph 
amine prepn; anthelmintic fluoroal kenyl aliph amine prepn; insecticide 
f luoroal kenyl aliph amine prepn 
Acaricides 
Antheimint ics 
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Insecticides 

( f luoroal kenyl group-contg. compds . ) 
IT 147804-02-2 

PL: RCT [Reactant) 

(a 1 kenyJ at ion by, of phthalimi de ) 
IT 1074-82-4, Phthalimide potassium salt 
RL: RCT (Reactant) 
(al kenyJ ation cf) 
IT 27443-08-9P 

PL: RCT (Reactant); SPN (Synthetic preparation); PREP (1-reparation) 
(prepn. and hydrazmolysis of) 
IT 14 534 2-8 3-2P, 3, 4, 4-Trn 1 luoro- 3 -but enoyl chloride 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and reaction of, in prepn. of pesticides) 
IT 1 10003-21-9P 

RL: SPH (Synthetic preparation); PREP (Preparation) 
(prepn. of, a7s pesticide) 
IT 75-21-8P, Oxirane, preparation 14534 3-36-8P, N- ( 4 , 4 -Di f luoro-3- 
butenyl) phthalimide 1 4 534 3-37- 9P 14 534 3-4 0-4 P 14 53 61-66- 6P 
148 30 4-91-0P 



RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. of, as intermediate for pesticides) 
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RL: BAG (Biological activity or effector, except adverse) ; SPN (Synthetic 
preparation); BIOL (Biological study); PREP (Preparation) 
(prepn. of, as pesticide) 
IT 75-61-6, Dibromodif luoromethane 79-37-8, Oxalyl chloride 83-01-2, 
niphenylcarbamoyl chloride 96-32-2, Methyl bromoacetate 97-51-8, 
5-NLt rosalicylaldehyde 99-05-8, 3-Aninobenzoic acid 100-02-7, 
4-Nit rophenol, reactions 100-97-0, reactions 107-02-8, 2-Propenal, 
reactions 108-30-5, Succinic anhydride, reactions 109-73-9, 
Butylamine, reactions 110-52-1, 1 , 4 -Dibromobut ane 111-87-5, 1-Octanol, 
reactions 124-63-0, Methanesul f onyl chloride 156-57-0, 
2-Aminoethanethiol hydrochloride 302-01-2, Hydrazine, reactions 
407-25-0, Trif luoroacetic anhydride 420-04-2, Cyanamide 613-94-5, 
N-Benzoylhydrazine 619-45-4, 4 -Aminobenzoic acid methyl ester 
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1118-02-1, Trimethylsilyl isocyanate 2436-29-5, N-(2- 

Formylethyl ) phthalimide 2623-87-2, 4 -Bromobut yr ic acid 2991-42-6, 

4- (Trif luoromethyl ) benzenesulf onyl chloride 4083-64-1, 4 -Toluenesul f onyl 

isocyanate 5619-05-6, DL-Valine methyl ester hydrochloride 5781-53-3, 

Methyl chlorocarbonyl formate 7803-57-8, Hydrazine hydrate 10493-44-4 

157 61-38-3 22737-36-6, O-Tr lmet hylsi ly lhydr oxylamine 27532-96-3, 

tert-Butyl glycinate hydrochloride 36556-72-6, N-tert- 

Butoxycarbonylaminoethanol 57260-73-8, tert-Butyl (2- 

aminoethyl ) ami no formate 97168-13-3 

RL: RCT (Reactant) 

(reaction of, in prepn . of pesticides) 
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flttfl 3.4.4-=*-3-T»-l-JR* 3.4,4-=*-3- 
T*86«^rt'»'iitJ£tttFA. ZtlttTtl* 3.4.4- 
=*-3-T«-i-KWtr^rfe»+(U«:. 



ft m x * * 



X 

Vc-(CH 2 ) n - Q 
Y Z 

£+n=l, 3, 5, 7, 9i£ll; 

(J^CH 2 HHR 6( CH 2 N0 2 , CH 2 N=CHR 2 , CH 2 N=C=0, CH 2 N + R 3 R 4 R 5 W" , 
or (C=0)-R n ; 

*«, & 

It, R ? , R 4 ^ R rt^J-^ 

iut, 

ft; Q^J^^te; ( C = 0) -R ? ; C,-^^, t^P& 
£^->H&gg:£, gl^ $L&> 



1^$, lfi*. ^ r», & 

^^'ijsi, $g&&. mm^ 

R 7 ^( C=0) -R (4 ; C,-C /2 M£, £<T#^>-HH£&&£, 

m%M^ ^ 

f]^^m>->Hfe&i5ife, iS** A*, 
», &ft*lU6#;^tt*B*ft; o^s 

^ 

R„^:-0R, 2 , -SR, 2 , fl*, -NH0Hj£-NR /2 R /3 ; 

m^ a** 



tOT&£4>-- / H&&^> 



m*M, a*, a*, & 

R^OH, j&fjfc, NH, 3&NHNH. 



4. fc#J£#3 tt^4fc, #+Z*H#JlQ*CH 2 NH 2 aCH 4 NH/ W" Q 
6.&^«5M^#7, ^tQ^CH^NHR*, R*&Qttfc**tt)fc. 

*H««3, 4, 4-H&-3 

11.3, 4, 4- = 3- T#&&#&^-tT&£ft&o 

12.3, 4, 4- = 3- Tft- 1- 4, 4- 3- TiBMfc 



OH 



C I 




13.3, 4, 4- =fc-3- T#*2-< 3, 4, 4- = fc- I - ft- 3 

is. R.iA#^ftw^*, tm-mh^ 

«*4ft3, 4, 4-=*r-3-T#-l-#&*&#*^"^&*# 



X 

/-C-(CH 2 ) n - •Q | 

Y Z 

3,tn=l. 3, 5, 7, 9j£ll; 
Q^CH 2 NHR^( C =0) — R; 

C=0) -R*& 
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M, «C 411, Z,*fc, ##$«3, 4, 4-=ft-3-T 

2 2.fc#|5#19ft>h*, £+Q,ACO0Hjft#&. 

23 . WJ^^l 9 ^ tQ^CH 2 NHR 0 

£«3, 4, 4- =ft-3-Tj*--l-Jfca£&tt*H• 
25.fc#|£:fc23tt;&^$i: > #+I*Q, 

27.- ^i^it^^^^^, 
&%im%J 4, 4- = *,-3-T#-l-Jfc& 

2«.- #14-3, 4, 4-£t-3-T^-i-Mm tftfriiMs 

a.#4-$-l, 1, 2-=£ l -i-T#^¥##*&#¥#*«- 

k.#±J*Wft^^#4P-¥*3E^i&4J«N-( 3, 4, 4-5. 
ft-3-Tj**) 5£4P-¥&«£; 

c#£A#N-( 3, 4, 4- =^-3- T»*) »pr-¥^iEj^ 
^#&£ikj#3, 4, 4-£l-3-Tf-l-E 

29. #J^3, 4, 4- =t~ 3- T$-i 



-=*-3-T#£) £4p-¥«$; 

c. #£$#N-( 3, 4, 4- = ft-3-T;**) #4p~¥&» 
^JBMU££jfc3, 4, 4-=ft-3-Tj*-i-K; 

d. #«,^3, 4, 4- 51-3 - T$~ l-#&&£#3, 4, 4 

- 3- Tift- 

30.3, 4, 4-El-3-Tf-l-ra^o 
31.3, 4, 4-£l-3-Tjt-l-fM^.c 
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^3, 5 1 0 , 5 0 3 ; 3 , 6 5 4 , 3 3 3 ^3, 7H, 0 5 0 ^^7fT^H^#o 

%&$\£&fo&tyMtiT$ti&&ft'M downward systemic 
activity) , &&&&&mMtiL& v t£±Z&' i f&ft&}t±&Wfo 

6 6 6, ^ T t-ft4|#*4yfcfe^*^ ^ ± 



\ 



C=C-(CH 2 ) n - Q 




C=0) -R„ H, X. Y^Z^-^^F; 



«, £s«, M 

», its, 

-ft; Q^«^«; ( C=0) -R 7 ; C, - C t Jfc$i&£, t« 

a*. 

US, ^ 



/>-Hh£|£H. tit*. 

r 7 ^( C =0) -R, 4 ; C,-(^J3&£, 

a*. 
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£XT#£4>-- > Hfee&S. *8£* 
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ppJfc^-- > M&&&*, A*, He*, ^ 
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R |4 £0H, NIL, , jfcNHNH*; 
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If ± A fL ^ : # & ft £ # 

X 

Vc-(CH 2 )„- 0, 
Y Z 

5^n=l, 3, 5, 1, Sj£ll; Q,^CH 2 NHR^( C=0) - R; X, YifPZ^ 
iai^FJ.X^Y + S/>-^F, *#AiQ,&( C=0) -RHjX, 
Y:fPZ^|^F; R^-jfr^^jfe^il^^^A**^^*^, 

&&3, 4, 4-£|-3-Tf-l-Wil^m 3, 4, 4 

- = ft- 3- T*«, 3l£&±Jl-%&$#I$Lo 

4, 4- Hft-l-TW-I-JR^+R/ 6 ^ 3 > 4 » 4_ 
5.ft-3-T#-l- ?^M5fP3 ( 4, 4- =ft-3-T*-l- ¥ 



ii 



- 3- TjSM ^^*3, 4, 4-=^,-3-T^-l 
12 



^^^Q,^CH 2 NH*W,' ?P: 3, 4, l-5|-3-T^-!-Mo i 

£Q/£( C = 0) -R„ tt, Rj, ^^^J^» 
0ffift^4fr&3, 4, 4-£|-3-TM^t, ^#-^3, 4, 4- 
H|>-3-Tj$-l-«&#J&, BP3, 4, 4- Efc-3- T#-l- 

jg3, 4, 4- = 3- T^-^&c 

a*^, 

^^C=CFCH 2 C00' o 

^i^-?) : 

W^, ^«<t) o jfc*h M,c=cfch 2 cit, 

13 



* t*Mft£* 
«^ #^ «^ ^ 

w|U «, P ^> * 
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4, 4- = i.-3-T#-l- ?^^»*3, 4, 4- =t.-3-T* 

^ff^^#^«m^^c &*F$J&3, 4, 4-=t,-3-T#-l 
£W^I^W%^^£/ c N-( 3, 4, 4-=t,-3-T#*) ^ 

E g_ i_ T$&£#2j6- 1, 1, 

( F113) # 
^Tetrahedron Letters, 31, pp 1 3 0 7 - 1 3 0 8, 1 5 9 0 ^^0 

0 0 
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CF 2 B r 2 



P h 3 P . 2 n 




NCH 2 CH 2 CH-CF 2 



F 2 C-CHCH 2 CHjHH 3 CI 



t i OH/ HC I 
A 



r 2 ccr(cH 2 ) m NH 2 



L A H 



c-c 

H ' (CH 2 ) m NH 3 f cr 



c-c 



.C-CHCHO 



NoOM« 



E t OH 




NCH 2 CH 2 CHO 



CFC I 



(n-Bu) 3 P 




M N H H 

HCH 2 CH 2 CH = CHr — F H C » C H C H 2 C H 2 N H 3 C 

E i OH / H C I 

A 
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0 - ■ 0 




c=o) ^fM*#t 
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o 

1 1 

F 2 C-CFCH 2 CH 2 NH 2 + CI-C-H(Ph) 2 + 

0 

F 2 C-CFCHjCH 2 NH-C-N( Pb) 2 



F 2 C-CFCH 2 CH 2 N«C-0 

18 



HN( Ph) 2 



3, 4, 4-=*-3-T#-l-J&) $J#° 

-3 - T#iH?i«*ft*. 

S?^tQ^CH 2 N + RjR^R r w"^J^t^#, ^flfcft&BMki* 
««, fllfr, iR 3 . R 4 ^V^*^^^-^^*^ «JC^ 

## = i,ft4£»£&*^£4frBPQ*( C=0) -R„ ( YfP 
Z*?£F) H^^S^J^, 95 0 , 6 6 6 ^tftt£ 
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B r C H 2 C H 2 C F • C F 2 + Ph-CH 2 C00H _DJ_U ^ 



Ph-CH 2 C-0-CH 2 CH 2 CF-CF 2 



F 2 C-CFCH 2 CH 2 OH fdb&*f „ F 2 C * C F C H 2 C 0 0 H 



l 

( a) £3fi##T, ft25g( 0. 0 8 9 6 mol ) 100 
ml) $&t#M£2fo&Pl3.2g( 0 . 0 7 mo 1 ) 4-&-I, 1, 

- T^^^jL^o^^ + »25q1 DMF^nl 6 . 7 g ( O.OSeqI) 4p;g- 



ft#/8 ^5%NaOH«^-^, 

^m*%^ &fetm&m%, ££t&«#j, m^-^i 

N-( 3, 4, 4-Sft-3-Tft&) «~¥&«^@#° 

( b) #13.91|( 0 . 0 5 4 mol ) #^a 0 0 ml Z,# t , « 

, 7j ,( o . 0 5 4 mol ) 56**. 

4 _ Et _ 3 - T ^-l-^m&, 6£Efr. m. p. 191- 193 r; o i£ 
( d) J:^^^t&^^^^^«^*^ Wt ^ 

N-( 3, 4, 4-^-3-T**) ft**") * 

( a) #34.4g( 0. 3 4mol) 5.Z,Jfc*** *«( 0.34mol) *P±#J 

$6Mfc^fclttH£**< THF 6 0 0 lDl) ^** fiT *^ 
,6 U ( 0.105,01) *ftZJ*¥«, ^3R^**3aT*#4^^. 
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# + . &&lkM%,$L, MT J 1t&%#&&£TTtik, &#23. 4g N 
-(3, 4, 4-HI-3-TM) ff-fc^&l) , 

( b) 1 9 z < 0 - 0 S 1 mo I ) ^#X^90ml ^76 N HC1 %\$%Litfc 0 % 
3&Hfr£Zi» + *#2/>tf. *tfJSC* f flZJft&ifc 
&#16.25|#&<fc^#, ^92%, n. p.: 

1 8 6 — S £0 

^$£»J3 

N-( 3, 4, 4- = fc-3-TjSM!) ^#10) 

( a) 3|^.T#7.3 9niI( 0.0 5 3 mol) S£$>A8.Ug( 0.053 
mmol) DL- i$H$¥ @t&$&!#DMF( 75ml) + „ #4g( 0.021 
■ol) 4-&-1, 1, 2- Tf »Iila!#If^f ttM 

fcfl £JHPLC( 1 %ZJti?J& / ZtiL) ^ 

$2j0.3 3g#;S#$:, #**-f itt + #^i±*HC! ^Ml. &iB± 
J*^5L3t^*, £#0.29g N-( 3, 4, 4-HH-3-T*») 4gt 

( b) #0. 4 7 g C 0. 00 1 7moI ) ft^#M9^E10ml 6^6 N HC1 + ESfcii 
^«^|4 

N, N'-#( 3, 4, 4-=*-3-T#*) Z,-ttJft( 4fc^4fr21) 

#fl.79g( fl.0 0 6 2 mol) «fl^lW3P2]4 g ( 0 . 0 2 4 S mo I ) ft<& 
#I^3.72>( 0.0 3 /mo!) = ZJ£#THF( 3 0 ml ) J^jfcto t&T$# 
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$&Btt, /^24%, m.p. 1 3 9 - 1 4 1 -C o 

4_^_ 4 _[ ( 3 , 4, 4-Hl-]-Tf5) T&&( ft 

^2 2) 

#0.8g( 0 . 0 0 5 mol ) 0 . 0 0 5 mo 1 ) ^^Sf^jTHF( 30 

al) M5&^ e $#Tr«5I/^ + »P0.015mol) 3 Zjc„ 
##jS^4JMI'htf- J&fr&fc^ + TMJ* HC1 Ife-ffc. 

m.p. 6 4 - 6 6 £ 0 

4 _^_2-[ [ ( 3, 4, 4-Hi,-3-T#*) ¥&] 

^#2 3) 

I^JO . 0 0 5 mo 1 J-^tKM^SK 20ml) 5£?£t«P0- 0 0 5 mol 
NaOH#J10%;jtJ#&o ^jL3iM^t«P0.0 0 5 mol^#l^^Sl( 20 
ml) Mo £&T$#3/jMtf, ^^E5»t:T*#S/h#o 

H£**P"BP##fi, ##0. 6 j 
m.p. 96- 8 

N-( 3, 4j 4- = fc_3_ ^JE 26) 

#10g( 0 . 0 5 3 mo 1 ) 4-&-1, 1, 2- I- Tft, 3-7? 

( 0 . 0 2 6 mo 1 ) 7^iE®^0^2 7ml #,^^^0^6. 

#lfft^#, 
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*o ^^M«5ml «#it*HCl ^itXilM 

2-( 3, 4, 4-Efc-3-Tft£) ^ 

#7g( 0. 0 3 7 mol ) 4-*-l, 1, 2- = fc- 1- T#*i^0« 
( 0.147mol) ^¥»^3.7g( 0. 0 3 7 mo 1 ) = ZJ£#jDMF( 60.1) * 

-fc^fc, ^^15%, m ; p. 74- 6 "Co ; 

N-( 3, 4, 4-S«L-3-T#*) ^^ 29 ) ^ 1 

#!,( e.0 0 4 1 inol) «^9^j^^#28^10 m l 6NHCl4 3 0 
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4^.3 2 ( 0.0186mol) -fb^^Jl^O. 78g( 0 . 0 1 8 6 mo 1 ) &$H&25mI 

3, 4, l-=|-]-T^*SI( -fU*l) W^Jft 
#2.6g( 0.14mol) 4-&-1, 1, 2 - Eft- 1 - T^i^ g 
( 0 . 0 2 6 mo I ) *g$&#CH ? CN( 30ml) „ 2&Tl£*t 

«£,S! + o ^S&^tK&S^, g^a&i 1 *, #*£T&£$, & 

#2 5 0 mg«, g.MMMfa&fo&yio 
0. 8 5 1 orr itfb. p. 2 5 - 28 C 
^$«#|13 

N-( 3, 4, 4-E#t-3-T*«) J»( ^#32) #J^$ 
# 1.5g( 0 . 0 1 2 4 mo 1 ) TMS ##,&BtJfcWj2 g ( 0 . 0 1 2 4 mo 1 ) -ffc^ 
#71^2. 5g( 0 . 0 2 4 mo 1 ) = £J$tfPTHF( 14ml) &?fct£o 

3ST*#it*, &££7 0t:ft'# *MpJ&, *t*2LiH#*£T, 

&&^m*m, ££T##it£, ^*SI^*¥ 
flo jtMik&ZM/Z&ZA&L 1:1) +Jfc&; fciBEftef*^ 
"&#0.6| ^3i%o m.pJ4-nto 

N-( tf- = ft "3, 4, 4- = ft-3- T#-l- 

ft<£*3) 

0.01 no I) ^lOOnl rift ^jS^^M!]*}"- Eft 
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?^3£$&&( O.Olmol) & 20ml ) ?£?£*o 5&^#F^£p 
#«P0 . 0 2 3 mol SZJ&o ££T##<'Mtf£, «Pl0 0ml7K 

^M^^^^WaM^Bl £#2.6*#M<ft, 
^#7, g-fegA, B.P.6I-70C. 

2-*Jfc-N-( 3, 4, 4-H#l-2-T*«) ft 
^#3 5) 1$^$ 

( a) fr3.8g( 0 . 0 2 mol ) N-t -BOC-L- &gWSfc#^*THF( 40ml) 
Mt«P3.2z( 0.02mol) Ntf^MfcliBo 1/Mtf£, 

»3.6g^^l^J#^3, 4, j-5l-3-Tf-i-E 

$#4J/g t-B0C####&ft^#K 4fc<£#3 4) 6 

^^73%, m.p. 78-9t:o 
( b) #l.5|( 0. 0 0 5 1 mol ) ft^#34 ^f#i±4^ 

%, m.p. 16 4— 6 o 
^^«!|16 

3, 4, 4- = 3- T%m fc-M^O Jl#fttt<frj* 

( a) #98g( 0. 5 2mol ) 4-&-1, 1, 2- 5l- 1- TMHi 
inifij50s( 0 . 3 7 mo I ) ;££SW5J«( 0.37mol) 1, J- -fc^Sf 
[ 5.4.0] +— $-7- DBU) ^CH^CNC 4 0 0 ml) « + „ 
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7 . 2 s C 0 . 1 8 mo 1 ) NiOHS£#£7 0inI Tkt, ;frAJiiElft3Bo #££2&T 

ill«l|f«^. &#15.7Sg 4 1, 

2-5l-l-m £7 6 0 mmHg#b.p. HOto 

( b) fr84.27g( 0.8 4 3 mmHg) 3. 5 0 0 ml ) ^ptR 

( 75m!) »P2 6.4 3 g( 0 . 2 1 mo 1 ) ( a) #151 & 

Hg^i«^««^5 5r:^i|^^o ##fciB4fr*#&£i*+, 

M$ » ^jNa HC0 5 ttf^o ^#Na HC0 ? M =. ftJsM & 

$£#3, 4, 4- =|-3-T^-l-» 

3, 4, <-=I-3-Tf|-l-tt ^#45) 
# 1.15g( 0 . 0 0 7 1 mol ) M&-^mv$Wl( 0 . 0 0 7 1 mo I ) 
«!]l6#J^ft^#r44( ^^Oml^THF^) to ^#20^#^, 

#«£T£&Mo fcfiHtfW £lmmHg, 
5 9 - 5 5 t!) , &#0.39g#Mft^#f, 6&@#o 
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ir 

2, 2, 2-=i,"N-( 3, 4, 4-=*-3-T#£) Z>tt#( ft 

# 1.7g( O.OOUol) =^Zi*if^ft*ifP5 , Jl.07j( 0.0 0 6 0 
mol )^#?1^P0. 6 7 g C 0 . 0 0 6 6 mo 1 ) = ZJ&#THF( 10ml) + , >£ 

1, 1, 2- Eft- 4- I- T#( ^#72) ft^A 

( a) ^5&7K^^0 . 0 3 3 mol W-ffc^l)S^^l!|0t:„ » 1;: 

0 . 0 2 2 mo I -3£#^¥$H, fcft^£+##st£- # •• 

S&tgfi, m*.SH N, N- -^-N'-( 3, 4, 4-5-1,-3- | 
Tft*) JR, ^^65%, m.p. U6-117t:. I 
( b) &ft^,&*)»#0.016nol f£j( a) #M#^Wp^JlI'J^# ; 

4 _ ¥ £_ N _[ [ ( 3, 4, 4-H|-3-T^I) A*] -»] J 
£&T$#0.0liolft£#l#7THF( 40ml) ^tf«P0.01 V 

Ml m.p. 1 3 4 — 1 3 5 o 
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( a) #100g( 0. 68mol ) £4P ' ¥&3£$# 2 5 0 ml) 

$( 4 0ml) aw. #»^4fr«H*&fc#*£fc*£*- /'^-tf 

( b) ^51.«3|=#J»#8k^#^100«15&*-¥*Zitt* + . 

#T^J#^^S-5t:^^^1.34g( 0 . 1 9 7 mo I ) -&-£/ft¥;&o 
^p20.0g( 0 . 0 9 8 4 ) a) #j/S p P ( &#£7 0ml — 4R,¥^t) , 

F«Wpl2.Ug Zn^«o #*3a^*#2/>^#a±j*. ^ 2 0 0 ml 

100ml #10 % HCl&?fc#2 0 0 n!2RH#o ^£TI&ir># 

( c) #51.0f( 0 . 2 1 5 mol ) ^3R( b) #j*iS#2 5 0 ml L^fP 
24.1lgM^o *#^>>^®*4 5^#^, I^5^# + «P71.38g 
HC1 ^P70ml tKo ESMfegBO^M*. *S^***l#it3ft^**3 0 0il tR 
5fp2 0 0 ml J^f, ¥&+#»• ^50%^^^«#*^#PH^S12, 
/f]2 0 0 ml n&¥^«J^o ^#~&¥^M#«^]10 0ml $6N 

hci tl^^llllo #&M&&*to%iUMfrit.*ft#*#&ft 

#»^^j50ml 6N HC1 $#13.3lg#& 

ty, 4, 4- -#,-3-T^) -fMM#76) o 

^^M22 

5, 6, 6-Sii-5-a$^( ^^104) #7^$ 

( a) fc;£&#l#&& + &y&P5.5g( 0 . 2 2 6 mo 1 ) Mg^^250 
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nl^KZ,H. $MH( 0 . 2 1 2 mo 1 ) 4-&-1, I, 2- 

- 30 tl- 50 EilfsU &i/P4.04g Col, Rt^jfo&PJ.Jml ( 0 . 0 1 7 mo 1 ) 

S3^c ^'H«P2 0 0 ml $10%HC1 , E4^»p3 5 ml &HC1 0 $#2'Mtf j 

2mmHgT5 8 - 5 9 C$J|M^4.8go j 
( b) #15 ml Jones T&^iK Fieser and Fieser Vol. 1, Pg, ' 
142) $>2)3g( 0 . 0 1 9 mo 1 ) j£SR( a) #|4MM-k£#&Wffi( 48ml) 

+ , ^A^^JNaHCO^to NaHC0 3 ^£Slft&, &>£$&HC1# j 
4b. ^M/^^^A^St + n Zj1M3*&-^ £NgS0 4 ^i£# 

m\i?&, 

^«^23 J 
3, 4, 4-=|-N-^-3-T^Jl( -ft.^105) i 
frlg( 0. 0 0 7 1 mol ) ^#r44^^THF( 1 0 ml ) &fctj&^Pl.l6 ^ 
g( 0 . 0 0 7 1 mol ) &*n*«it. 20##jfffr&M^ + «P0.7 5g 
( 0 . 0 0 7 1 mo 1 ) O-TMS&JBK Aldrich) „ #jlfcjft^4ij-f SST^#2^- 
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£¥£+##2*tf- ££&*¥£?o £l-2mmHg, 
#80Ctf) . tt + ##3*, ( 

n. p. 9 9 - 1 0 0 to 
^j£«$24 

-4-*) ¥*, ( ^#7106) 

#l.l6g( 0 . 0 0 7 1 mo 1 ) #^-^MPl!llg( 0 . 0 0 7 1 mo 1 ) ft^ 
#44^J^tKTHF( 10ml) j#&to 20##Js", «n0.94g( 0 . 0 0 7 1 mo 1 ) 
Solketil#£*3RT&#&&4fe3^. *SWt***I; 

'Itt- ^ MtK^4^ 0 £MgSO^hfc|#&££lfc, 
0.44g/*&, &Wfcfao 

^j£^i&#!]2 5 

4-[ ( 3, 4, 4- = ft-3- TAN!) -#¥*¥*, 
( ^#fl07) 

# 4 . 1 g C 0. 0 2 7 mol ) ££#¥#¥##2 1 ( 0 . 0 0 7 1 4 mo 1 ) ¥# 
«3, 4, 4- H.&-3- T«£l3 0t:jfP&4/]stfo 
^( ^ipii^) *ttBj/u£, ^^^SI^ItR^-^, & 

MgS0 4 ^*#*££l!fr**|. ftft^HPLCC \i S^) £ 

#f, ^#1.4S|^&, ^«fr£«6£@#o m.p. 4 7 - 4 9 Co 

4-[ ( 3, 4, <-5t-3-TfI) A*] ( ^ 

4*jioj) 

#lg( O.0 0 3 8 6 mol) ft^#l 0 7 #0 . 1 5 g ( 0 . 0 0 3 8 6 mo I ) NaOH^^c 
( 10ml) frlMi 10ml) iltflSTIMt ££T&£&#J. 
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it 7kft#m ^8.33f#2WAS, 6&©fro n.p. 149-151 
£ e 

2-[ ( 3, 4, 3- T#*) 

( ft^#10 8) ^^jtfe 

# 3. 9K 0. 02 8mol ) &ft£ftJfcfctt*;M$|l5f( 0 . 0 9 3 mo I ) ft 
^#l,?.6«( 0 . 0 9 3 mol ) = ZjtfPllOml THFt, #£&T$#3±&o 

^#i±S:HCl ^iiAM; #4j*^5L*a±* f 

n.p. 1 9 8 — 2 0 0 "Co 

^$,^ife#|2 8 

7, 8, 8-£l-7-^( ft^#?84) 

^-25tt;#Tl5^#rt^Itft¥^( 0.05lmol, 1 7 ml ^3 M 
THF&#)#ig 4-$T$( 8.35g, 0 . 0 5 mol ) 6*/^THF( 100ml) 
$<> T^J#«0t:#^#M^#^H^^-^( 0.0 0 2 mol, 20ml 

( 0. 0 5 6 5 mol , &3, 4, 4- = 3- T$*$^#Jf #JTHF$&. 

$A4Q0nl Zitt^PlSOil ^I0%ftSfe*^t. &>MlO%NaOH( 2x 
50ml) «o ^^ZJfc&jfc, l*ICl.«i 3 x lOOml ) 

«c Sfcifr, ^#4.1|#m 

/ t ^4 2% 0 b.p. 1 2 5 - 1 2 7 t /10^ o 

^$^#]29 

3, 4, 4- 5.H-3- T^^¥i|( ft^#113) #J^£ 
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#3, 4, <- =fc-3- TJ?MfeiU 2. 8g, 0.0176mI) ^*¥^ 
( 0 . 9 g , OJOHmol) 2 0ml) M^E^T^^O/hN". 

#-$$&*Hj7£t2&, 15ml) ##, «$5%«t. 

3, 4, <-E|,-3-T^-<Si*fi( ft-HfrUT) 

^_ 78 t:^#T^lHZ J J^( l.oig, o.oiDoi) ji^M:*^-^ 

1.10?, 0 . 0 0 7 9 mo 1 ) ^P3 , 4, 4- 5|- 3 - Tf ffef ( l-85g, 
0 . 0 1 1 6 mo 1 ) .tt5&*Zitt( 15ml) fc*. #«^* J f- 7 8 0 # 

#&£ih#&£!l££. &&J&<HfrflZitt( 20ml) ##, $15ml#J 
2N HCI$#o 5 

/^91%o m. p. 5 8 — 6 2 tTo 
^J&&ifcfl|31 

3, 4, 4-H^-3-T^^2-( 3, 4, 4 - 1 - fc- 3 - T 

j») MK ^#/120) #J^$ 

■f-7 8t:^#T^^«( 0 . 4 8 g , O.lSnol) »#3I3, 4, 4 

y^ffc^ 2.4g, 0 . 0 1 5 1 mol ) ft;foK£®£( 20ml) «o 

r c ^4 7% 0 m. p. 191- 193 r o 
^^»!]3 2 

3, 4, 4- = ft-3- T#**ft*S- ^#121) 

3, 4, 4- =*-3-T^ttlL( 1 - 7 g , 0 . 0 1 0 7 mo 1 ) *Pl-^j&# 

S$( 0.72g, 0 . 0 0 4 9 mo 1 ) £70 t^t* 2 %.&&it&&t&&i&1t^ 
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^$£ifc#|3 3 

3, 4, 4- Hf, v l -3-T# .^*S-2-fc£ZJft&«ft( ft 

^#127) 

#3, 4, 4-=ft-3- TflMfeltf 2.5*, O.OMUol) *»2- 
1.14g, O.OlOmoi) ^^im^SlEj^l5^# 0 

$#0.8g#&^#, /^34%„ m.p. 9 5 — 1 1 5 *C 0 

£-#&2fe#|3 4 

3, 4, 4-=t-3-TW-^i^t^t( ^#130) 

^-TStJfl^TflHZjft 1 . 2 5 g , 0.0124mol) &5J3, 4, 4- 
3.ft-3-T$&*U I - 9 7 g , 0. J124bo1) .#N-&T$JUI- 

1 . 6 1 g , O.OlOmoi) &j%&Z>m 20ml) ?#$o i«^4«# 

nfr%feTLgikM%&, ^^A2flmi ^tR^o 5% 

^^77 %o b. p. 94- 100 C« 

*-,[ ( 3, 4, 4- =ft-3-Tft*) 
142) ft^jft 

&0C$#T$¥^£&t( 12. 3 g , 0.lB«l£30ilZ,ftt) 
#513, 4, 4- =fc-3- TjSI- l-JSc( 12. 5 * , O.lmol) 
( 10. lg, 0. lnol ) &lX>frZ,m 2 0 0 ml) T^&^WtiST^ 
#3 0###/Wml7M:5f o *P0LJHfe*J82N HCI, tR, 5 %«t,#J 
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N _ (;> 4, 4_=^_3_ T ^) £ ~«( ft^#143) ft 

SaT^^*W«,^ft^4Sfl*2( 5.0?, 0.0 2 3 7 mol) ft ¥ $ 
( 50ml) &jfc&fro «Mit#S, ^^ft&^i^ &#3.16g# 
Mtt^, ^6 8%, m.p. 1 9 0 — 2 2 0 0 

;?-[ ( 3, 4, 4-=ft-3- Tift*) fc^PHfo M( 

14 4) ft^$ ■ 

$#T/flM ft l-6g, 0.0 3 2 mol) #3ltt^#142 
( 4.22g, 0 . 0 2 mol ) %%>&ZM{ 50ml) ftSt^itjig, $ 

ftSfctf^*, $#2.5 4g#^£-#f, &-fe@#, /**60%, m.p. 
1 4 5 - 2 0 0 t: o 

^jft&fefc|3l 

( 3, 4, 4-5i-)-T» #^145) ^ 

^^#M2( 3 . 1 6g , 0 . 0 1 5 mo 1 ) ft¥$( 25ml) ^^NaOH 
( 0 . 8 g , 0.02mol) ft7K( 5ml) t^MfSSW^^ 
##UffMo &£»^K( 20ml) + 2.. x 3 0ml) & 

"#0.75g#^U* ^25%, m.p. 95-lOOto 

3 J 

N— T*— 3 , 4, 4- 3- T»«fe*f< ^#103) ft^j£ 

^0 t:^#T#2. 5g( 0 . 0 1 5 8 mo 1 ) 3, 4, <-5|-3-T^^t 
15a!) . -*¥&( 15ml) ^JET$c( 2.34g, 0 . 0 3 2 mo 1 ) 
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^^tR^^, £&2.S5| 
/*i£92%, m.p. 3 4 - 3 6 £ 0 

3-[ ( 3, 4, 4- 3- Tft*) it 

^#128) 

-f0t:$#T#2.2g( 0 . 0 1 3 9 mo I ) 3, 4, 4 - = fc- 3 - T$&fi 

1 - 3 7 g , O.Olmol) . 0.84g, 0.01 

mol ) , tK( 20ml) *P 20ml) $S%&ty%° tz&T##15 
3S^*^ZiftZil&( 100ml) 5 0ml) ##» «^ 

2NHCI »J#^^#^^M^tK^^ 

2 5 2 — 2 5 5 t:o 

2, 4--ii-4-[ [ 3, 4, 4- =11-3- TlfiMfc) &&] 
&] -3H- «-3- Mi ^#131) 

m, 4, 4-5l-3-T^-l-Jl( 2.25g, O.OUmoi) 5fP4, 5 

- 5- 1H- 4- 1.12g, O.Olmol) #^£1$ 
( 30ml) ^l£l^T>^15^#o #?£&&$Jj&&&$ 
ft£$A, &4*1.4 9 g #*4k<Mfr,. jtfefflft, ;**6I%, m.p. 126 

- 130 C 

^$£»i]42 

3, 4, 4- St- 3- T«H( -ffc^&lOl) W^Jtfe 
■f0t:fi46.7g( 3 3 4 mmol) «M $3 , 4, 4- 5.^-3- Tit 

«( ^#44) #^2ift-¥£¥ ftJSfW-|LP 100ml) £fc + 5 
##1*13^3 1 ml ( 3 5 5 mmol) #&$U #M^#^0 C $##££7}- 



36 



ftlTM^o &#31Jg( ^^68%) aL&gfctt^fefctt, 
b.p. 9 0 - 9 7 tT( «&&130t:) o i^T^#^'itWo 

N-( 3, 4, 4-=ft-l-ft-3-T#*) -tf**l> 

■f 0t:^5.6g( 66. 7mmoI ) *#£4 0«l + 
ml ~H¥#&, Bt^*iP5.««( 3 3. 4mmol ) &T^if-H$$&$&o 5 
^^I«3)a^4ift^#^*iP5-2Jl( 33.2mmol) 3, 4, 4- 5.*- 
3-T#tt*) ( ^^101) o ^5)MM^OT:$#30^###&$ 

*^ ffiZi«##f 

KDgelrohiM, &#6.«5g( 82%) ^feSgfaSft. m.p. 52-54 
•Co 

r^j 7 . 7 g C 3 0.4 maio 1 ) N- ( 3, 4, 4- H.&- 1-45.-3- T^^) 
1, 1- tt^90) t^m'^^^^o t£ 

&#1.7|^fe4M*#- m.p. 115-116°Co ##7fc&*fc#$Zi&Zi#/ 
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ZJt££ft, &if4.4*( 73%) o 

N-( l-mt^m "3, 4, 4-=fc3-T#» 

-( it&%n) 

( a) -f 0Cft3.5g( 2 1 . 9 mmo 1 ) ( 2- - ££¥#1, 

¥^£$[ &Krapcho, A. P. Knell, C, S ,^ Synthetic 
Communications, 1 9 9 0 , 2 0 , 2S5J-2 5 6 4 4HS##&*I4H ft^H 

40ml) ^j^t^>15nil tK^p2. 02g( 24mmol ) $.$t.$o 
^^^^#5^#^2^#f*]^>3.4 6g( 21.9 mmo 1 ) $3, 4, 4- = 

^amsf^aiit, ^**»i50Binii,¥^K**/ c *« 

£b b b, &#4.25g( 69%) &&®#o n.p : 1 2 3 - 1 2 4 12. 

( b) 3fcfcffi2fcTfo2-.45|( 8. 6 9mmol ) a) ffl#ftfc*¥ 

$Sg&*/¥S£( 15ml) && + WpHC1 #/¥#&&[ #0.6Sml( 6. 5mmol ) 
L^»>5i5ml^W^^¥^tM# , J#] • «^*-fSf**AT 

tt#3*tf#*f». &*4irfl2-w#/ £##200 

mg&, m. p . 1 3 8 — 1 4 6 n „ 

ft^o m.p. 145- 147-Co M«/^##4 7 0 mg ( 33%) . 

£N a ^ttl*H#&fct£*4JMI( 15. 4 g , 0 . 6 3 5 mol) ^P**THF 
( 100ml) o 

( 100$, 0 . 5 2 9 mol ) ft^THFC 5 0 0 ml) 5#?£o #1 * 
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r 

i 

( b) £3 #4 4--ftT^( O.J30mol, 

63.3ml) v S 0 ml ^0 . 1 M 8.0mmol) frfck 

THF( 2 5 0 ml ) . #«»^^S^SC, #^5 - 1 0 «#T/*I #W 
( a) ^J#^«'J«^J»^3i 0 3 

2 0 0 ml) ##, £#*» + *MP#flS%**( 500ml ) ®t§-« 
^|5%«( 3 0 0 ml) . tR( 2 0 0 ml) , «PNaHCO ? «( 2 0 0 ml) „ Ik 
*( 2 0 0 ml) «#£MgS0 4 «o »J«£#, a**£*£T& 
$#100..2gM, 3 5mmHg Brh, b.p. 8 5 — 1 0 0 0 # 

■j£#'8H£-f DMS °) < mnl ' HtSt#TI 
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( 3 0 0 ml) fc*#£M g S0 + m ##7 7.ljfc#fc5*#4fr. 

#T»$A4 0 0 ml DMS0#^*#T^S#J*( 2 2 5 g, 0.«58mol) 

tf D #Uff«P750m! *£fcft*J^<£4fr*#5ifc. 3R^4*f^ 
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«^^*«*c ft*4*( 10. U) *a*-feB#, A 
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^A***|4 7 

( a) 2 6. 7 g , l.lmol) MtRZ.SK 5 0 0 ml) 7#?&t& 
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% HCI( 700.1) , 1U***II,HC0, ( 200,1 ) 2Hal) * 

*. #*n^f«. *»**, *mu,*tm*. mm® 

*?»m ,«»„,) #*£ ffiTJ?Nl¥ (Ht ltstMol) 

***#t#=**( mm,, (oo M ,i) »*m AftJ ^ #t . tt 

******** z,« ( ,s„ b0 m 
8, Pfrl.TA. ' 
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A 



ik±® M /» Ji 211 211 AH 5i± 

! 1000 100 3 

500 93 

250 85 

1 3 3 3 

2 *1000 90 

1 3 

3 1000 65 

500 51 

1 3 

4 1000 80 

1 o 
5- 1000 84 

1 3 

6 1000 88 

1 2 

7 1000 89 1 

1 3 

8 1000 25 

1 2 ' 

g 1000 100 3 

500 . 85 
250 70 

1 2 3- 

10 1000 -51 

1 o 

11 1500 1 
1000 100 

500 62 

250 80 

1 2 

1.5 2 

12 1000 76 2 

1 2 

13 1000 85 2 
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ppm mq/ft 1* 21* 111 111 £11 

14 1000 32 

1 1 

15 1000 25 

1 0 

16 1000 75 



17 1000 50 

1 

18 1000 38 

1 

19 1000 0 

1 

20 1000 51 

1 

21 1000 51 

1 

22 1000 98 

1 

23 1000 98 

1 

24 1000 73 

1 

25 1000 80 

1 

26 1000 79 

1 

27 1000 65 

1 

28 1000 78 
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29 1000 78 
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30 1000 78 
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46 1000 100 3 

500 100 

250 92 

1 2 

47 1000 100 2 

500 94 
250 44 
1 

48 1000 100 3 

1 

49 1000 3 

1 0 

50 1000 0 

1- 2 

51 1000 0 

1 2 

52 1000 0 

1 2 

53 1000 0 

1 o 

54 1000 0 0 

1 2 

55 1000 91 0 

1 

56 1000 92 3 

1 

57 1000 94 2 

1 2 

58 1000 94 2 

1 

59 1000 0 
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6Q 1000 78 

1 

61 1000 

1 

62 1000 100 

1 

63 1000 92 

1 

64 1000 96 

1 

65 1000 

1 

66 1000 100 

1 

67 1000 9Z 

1 

69 1000 

1 

70 1000 51 

1 

71 1000 25 

1 

72 1000 

1 

73 1000 

1 

74 1000 

1 

75 1000 0 

1 

76 1000 92. 
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ppm *a/W -L± 21* 21 

77 1000 0 - 

1 

78 1000 0 

1 

79 1000 0 1 

1 2 
SO 1000 100 

500 94 
250 0 
1 

81 1000 92 

500 84 
25£ 62 
1 

82 1000 92 

250 32 
1 

83 1000 100 

250 78 
1 

84 1000 12 

1 

85 1000 25 

1 

86 1000 0 

1 

87 1000 0 

1 

88 1000 58 

500 30 
250 0 

1 

89 1000 25 
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90 1000 16 

1 

91 1000 100 

500 78 
250 13 
1 

92 1000 26 

1 

93 1000 94 

1 

94 1000 98 

1 

95 1000 100 

500 76 
250 25 
1 

96 1000 0 

1 . 

97 1000 0 

1 

98 1000 0 

1 

99 1000 13 

1 

100 1000 o 

1 

101 1000 94 

500 21 
250 21 
1 

102 1000 0 

1 

103 1000 0 
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104 1000 19 



105 1000 90 

1 3 

106 1000 90 

1 3 

107 1000 88 

1 3 3 

103 1000 92 

1 3 3 

109 1000 76 

1 1 

110 1000 92 

1 3 

111 1000 78 

1 .13 

112 1000 62 

1 . 12 

113 1000 5l 

1 3 . 2 

114 1000 51 

1 3 3 

115 1000 97 

500 85 

250 70 

1 3 3 

116 1000 52 

500 30 
250 0 

1 3 3 

117 1000 94 

500 76 
250 67 
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118 1000 25 

1 

119 1000 36 

500 36 

250 0 
1 

120 1000 92 

1 

121 1000 36 

500 36 

250 42 
1 

122 1000 92 

1 

123 1000 94 

500 92 

250 51 
1 

124 1000 98 

500 92 

250 39 
1 

125 1000 61 

1 

126 1000 84 

500 63 

250 13 
1 

127 1000 13 

500 0 
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128 1000 0 
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129 1000 84 

500 57 

250 25 
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130 1000 92 
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250 0 
1 

131 1000 80 
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250 19 
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132 1000 84 

500 41 

250 0 

1 ■ 

133 1000 0 
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134 100D 57 
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137 1000 71 
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147 1000 96 

500 76 

250 44 
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149 1000 0 
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150 1000 0 

500 15 
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ng/kg#t^* ppm 

5 0 0 99 

250 97 

125 77 

2 0 0 0 84 

1000 . 69 

5 0 0 46 

2 0 0 0 <#» 100 

1000 97 

5 0 0 9 2 

0 0 ' 0 
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